Seizure occurs in the emergency department Initially, the patient was alert and was responding to questions in the emergency department. However, 30 minutes after his arrival, he became agitated, developed a grand mal seizure, and became cyanotic. The seizure lasted approximately 4 minutes and required 4 mg of lorazepam before termination.
s DIFFERENTIAL DIAGNOSIS 1
Which of the following is the most likely cause of seizure in this hyperthermic patient?
u Bacterial meningitis u Salicylate toxicity u Cocaine toxicity u Anticholinergic poisoning u Sedative hypnotic withdrawal Bacterial meningitis. Acute bacterial meningitis is usually due to infection by pyogenic bacteria that results in inflammation of the arachnoid and pia mater with involve-ment of the cerebrospinal fluid. A subacute course can occur in rare cases as a result of infection by nonpyogenic bacteria. From 20% to 30% of patients with bacterial or viral meningitis will have one or more seizures during their illness. 1 The most common route of entry into the cerebrospinal fluid is hematogenous. Patients at increased risk for developing acute bacterial meningitis include those who are taking immunosuppressants or who have an immune globulin deficiency, a complement deficiency, asplenia, or splenic dysfunction.
Salicylate toxicity. Acute salicylate poisoning usually occurs in younger patients who intentionally overdose as a suicide attempt. Unless confounded with the ingestion of other substances, the presentation includes initial clinical findings of nausea, vomiting, agitation, and hallucinations, which may progress quickly to seizure, stupor, and coma.
Chronic salicylate toxicity is usually seen in elderly patients who unintentionally overdose; it is more difficult to identify and is frequently misdiagnosed as sepsis.
In either case, the classic acid-base disturbance is a metabolic acidosis with respiratory alkalosis from direct stimulation of respiratory centers in the brain. However, persistent emesis may result in metabolic alkalosis, and respiratory compromise may cause respiratory acidosis, which is a grave sign.
Cocaine toxicity. Due to the increasing use of cocaine in the United States, the incidence of emergency department visits, hospitalizations, and deaths from cocaine overdose is escalating. The first symptom of cocaine intoxication is typically dysphoric agitation, which may be followed by hypertension, hyperthermia, confusion, seizure, and coma. The treatment is typically supportive, and benzodiazepines are invaluable in decreasing the sympathetic effects and the seizures. Typically, the symptoms of cocaine overdose are self-limited and resolve within 24 hours. 2 Anticholinergic poisoning. Anticholinergic substances include many prescription and over-the-counter medications, as well as some plants and mushrooms. The syndrome of anticholinergic toxicity is characterized by hyperthermia, mydriasis, dry skin, flushing, and confusion. These findings are easily remembered by the phrases hot as a hare, blind as a bat, dry as a bone, red as a beet, and mad as a hatter. Other signs and symptoms include tachycardia, hypertension or hypotension, urinary retention, decreased gastrointestinal motility, and seizures. The diagnosis of anticholinergic poisoning is based on clinical signs and symptoms, and laboratory studies are useful only to rule out other possible causes. Therapy is largely supportive. The use of physostigmine is highly controversial.
Sedative hypnotic withdrawal. The most common sedative withdrawal syndrome that includes hyperthermia and seizures is delirium tremens. Alcohol withdrawal may be minor, with few hemodynamic derangements, or it may be severe, with agitation, confusion, hyperthermia, and hypertension. Most seizures related to alcohol withdrawal occur in minor withdrawal, though they may be seen in major withdrawal or full-blown delirium tremens. Long-acting benzodiazepines are the treatment of choice.
Barbiturate withdrawal symptoms include hypertension, tachycardia, hyperthermia, agitation, hallucinations, nausea, vomiting, and seizures. Treatment is supportive, with phenobarbital intravenously until symptoms resolve.
At this point, all of the above are considered possible causes; however, cocaine toxicity is the most likely, based on the physical examination. Because the patient had a witnessed seizure in the emergency department, and because the seizures are likely due to a treatable or self-limiting condition (eg, toxic ingestion, infection, withdrawal state), emergency electroencephalography is not useful. The remainder of the workup was as follows:
IM BOARD REVIEW QUEEN AND GLAUSER
The patient appeared healthy, but seemed anxious Urine toxicology screen was positive for cocaine and marijuana and negative for opiates, phencyclidine, barbiturates, and benzodiazepines.
Blood toxicology screen was negative for salicylates, acetaminophen, and tricyclic antidepressants.
CT of the head (without contrast) showed no bleeding, atrophy, significant mass, mass effect, or infarction.
Serum ethanol level was negative.
Electrocardiography revealed sinus tachycardia with a rate of 119, a PR interval of 116 ms, a QRS duration of 80 ms, and a normal QT/QTc interval.
Cerebrospinal fluid studies showed two red blood cells, no white blood cells, and no microorganisms on Gram stain. The cerebrospinal protein and glucose levels were within normal limits.
s EMERGENCY DIAGNOSTIC WORKUP FOR SEIZURE
The suggested diagnostic workup in the emergency room is quite different in a patient with a history of seizure disorder than in the patient with seizure of new onset. Our patient had no history of seizure until the time of the apparent seizure on the bus, was not taking anticonvulsant medications, and had no history of ethanol abuse. The American College of Emergency Physicians supports the use of CT in the evaluation of all first-time seizures of unknown cause. 3 Predictors of an abnormal CT scan in patients with seizure of new onset include recent head trauma, abnormal neurologic findings, multiple seizures, focal seizure, or a history of central nervous system disorder or malignancy. 4 CT may also be useful in patients who are taking an anticoagulant or who have a history of alcohol abuse. Alcohol abusers are more likely to have serious intracranial bleeding due to undiagnosed coagulopathy or to minor or undocumented head trauma.
Evidence indicates that most laboratory testing does not help in the emergency evaluation of adult-onset seizure. 5 Serum electrolytes, blood urea nitrogen, creatinine, magnesium, calcium, and glucose measurements, prothrombin time, and complete blood count are part of a "standard" laboratory evaluation. Alcohol and toxicology screening would be reasonable in any patient with no known predisposing factors. The white blood cell count seldom influences emergency therapy, as it is often elevated due to seizure, regardless of the cause. In several reports, no central nervous system infections were found that were suggested by an abnormal white cell count alone, and it had no significant impact on the diagnosis or management in any of their cases. [6] [7] [8] [9] [10] Testing for hyponatremia, hypoglycemia, hypocalcemia, hypercalcemia, or hypernatremia is seldom helpful unless a metabolic abnormality is suspected from the history and clinical data. Serum magnesium testing is rarely helpful unless hypomagnesemia is strongly suspected, as in diabetic ketoacidosis or alcohol abuse. 6, 11 Experts urge testing drug levels of anticonvulsants in patients taking them: in one report, 6 88% of patients taking anticonvulsants were found to have subtherapeutic serum levels. In many patients, this is the only laboratory test necessary. Nonalcoholic patients with recurrent seizures and an otherwise normal medical history do not require an extensive metabolic workup.
Our patient did not have nuchal rigidity, petechiae, or persistent drowsiness, all of which would suggest infection and would mandate a lumbar puncture. He underwent a lumbar puncture to rule out bacterial meningitis because he was febrile and had new-onset seizures.
Electroencephalography may be indicated in some patients but is seldom available or necessary in the emergency setting.
Personal belongings reveal diagnostic clues
Examination of the patient's belongings by accompanying family and emergency department staff revealed enemas, various over-thecounter laxatives, and figs. The presence of laxatives and enemas prompted abdominal radiography (FIGURE 1) .
Confronted with the results of the urine toxicology test, the other studies, and the search of his personal belongings, the patient admitted to illegally transporting cocaine into Nitroprusside was not needed in our patient, as he had no evidence of end-organ damage with improving hypertension.
Symptoms
Metoprolol. Beta-1 selective antagonists such as metoprolol are contraindicated in acute cocaine toxicity due to the risk of precipitating unopposed alpha-stimulation.
s FEATURES OF SEIZURE IN COCAINE INTOXICATION
Convulsions associated with intranasal cocaine were first reported in 1922, 12 and seizures are considered a major cause of cocaine-related mortality in the United States. 13 Nonetheless, cocaine-induced seizures are relatively rare and seldom progress to status epilepticus. 14 Most seizures due to cocaine intoxication are single and tonic-clonic and resolve without intervention. 15 These seizures usually are not associated with abnormalities on computed tomography or electroencephalography or with chronic sequelae. Seizures can be induced after an accidental massive overdose, as in "body packer syndrome," [16] [17] [18] as well as after the recreational use of relatively low doses of cocaine. (A "body packer" or "mule" is a person who smuggles illegal drugs past customs inspectors by carefully packaging small amounts in condoms, balloons, or finger cots, then either ingesting them or inserting them rectally or vaginally.) The threshold for cocaine to precipitate seizures appears to decrease over time in cocaine abusers.
Seizures induced after a single, recreational dose of cocaine generally occur within 90 minutes of ingestion. 19, 20 Body packers and body stuffers (those who suddenly swallow evidence during drug raids, often in carelessly wrapped packets) are more likely to have recurrent seizures due to continued absorption of cocaine. Recreational cocaine use accounts for the vast majority of overdose-related seizures in the United States. Seizures are a major cause of death in cocaine poisoning, and prolonged seizures are often a preterminal event in cocaine poisoning. 21 FIGURE 1. The patient's symptoms plus the finding of enemas and over-the-counter laxatives among the patient's belongings prompted the emergency department to obtain this abdominal radiograph.
The patient's radiograph

Case continued
After the initial dose of IV lorazepam, the patient had no further seizures in the emergency department. His blood pressure decreased to 182/94 mm Hg, and he remained tachycardic at 104 beats/minute without further therapy. His temperature remained elevated at 102.8˚F (39.3˚C) after receiving acetaminophen.
4
What is the appropriate treatment for this patient's hyperthermia? u Rapid external cooling u Dopamine-blocking neuroleptic drugs u IV fluids and alkalization of the urine with sodium bicarbonate u Hemodialysis A number of prescription medications and illicit drugs are stimulants that may cause hyperthermia, which requires prompt treatment.
Dopamine-blocking neuroleptic drugs. Since hyperthermia may be mediated by activation of dopamine receptors in the central nervous system, dopamine-blocking neuroleptic drugs have been proposed as a useful adjunct to current treatment regimens. 22 These include chlorpromazine and the butyrophenones, such as haloperidol. Pharmacologically distinct D-1 and D-2 dopamine receptors have been identified, with the D-1 receptor the predominant mediator of the hyperthermic response in cases of psychostimulant poisoning. 23 Rapid cooling by spraying the exposed body surface with tepid water and by circulating air with fans is the preferred method of cooling patients with rectal temperatures above 40˚C. Other methods include cooling blankets, immersion in iced water, iced saline lavage, or, in more severe cases, paralysis with mechanical ventilation. Successful cooling of patients with psychostimulant overdose and rectal temperatures above 40˚C generally results in complete recovery. [24] [25] [26] Dantrolene 1 mg/kg IV over 10 to 15 minutes has been used with variable rates of success 24, 27 in patients with hyperthermia refractory to standard treatment. At present, we lack sufficient evidence to recommend it in the treatment of cocaine-induced hyperthermia.
IV fluids and alkalization of the urine with sodium bicarbonate. Hyperthermia puts the patient at risk of developing rhabdomyolysis, which in animal studies is known to be potentially lethal. When rhabdomyolysis occurs in patients with cocaine intoxication, IV fluids and alkalization of the urine with sodium bicarbonate are indicated. Associated electrolyte abnormalities (eg, hyperkalemia) and abnormalities in calcium and phosphate metabolism must also be identified and treated. 22 In rare cases, hemodialysis may be required.
Case continued
Rapid external cooling measures were started, including removal of clothing and cool mist water sprays with a fan. Radiography showed three cocaine-filled balloons. Since his history indicated five balloons still unaccounted for, a decision on removal of the balloons needed to be made.
5
What is the best way to remove the cocaine-filled balloons? u Endoscopic removal u Cathartics u Enemas u Surgery u Whole bowel irrigation Endoscopic removal. Attempted endoscopic removal of ingested cocaine-filled condoms has caused rupture of the condoms with sudden clinical deterioration necessitating emergency surgery, 28 so this approach is generally not recommended. 27 Cathartics such as psyllium, sodium sulfate, and bisacodyl suppositories may be useful. Oral activated charcoal with sorbitol may help to limit gastrointestinal absorption if the patient has ingested unwrapped crack cocaine. 29 Enemas may not be advisable: agitation, diaphoresis, and tachycardia suddenly developed in one patient 1 hour after receiving a tap water enema in an attempt to retrieve three rubber condoms containing cocaine. 30 That patient had a seizure complicated by severe acidosis and idioventricular rhythm before passing three condoms, one of which had apparently ruptured during rectal insertion of the enema nozzle.
Body packers use condoms, balloons, finger cots
Surgery. Immediate surgery was recommended by some when body packing was first described in 1977. 28 Currently, however, surgery is indicated only if the bowel is obstructed. If there is no obstruction and the risk of packet rupture is thought to be low (due to the packaging method), medical therapy is effective and acceptable. 16 Furthermore, medical management is more likely to be successful if patients willingly receive treatment in a monitored setting. If there is any deterioration in status, however, immediate surgical intervention is indicated. 16 As many as 88 intact balloons and 2 broken ones have been removed surgically from the gastrointestinal tract of a single body packer. 17 In one report, 17 only 3 of 50 patients required emergency surgery, with packets passing within a mean of 27.7 hours. Surgery was precipitated by signs of bowel obstruction in all cases.
Whole bowel irrigation. The patient underwent whole bowel irrigation with polyethylene glycol and was admitted to the observation unit. During the observation period, the remaining five balloons passed, and he had no further seizure activity. His hypertension improved but did not resolve, with systolic blood pressures between 156 and 188 mm Hg. The hyperthermia and tachycardia resolved, and he was discharged home in good condition the following day. The cocaine was turned over to the authorities.
s THE COCAINE BODY PACKING SYNDROME Body packer syndrome should be suspected in any international traveler who dies suddenly, has seizures, or presents with signs of cocaine toxicity. One body packer who died about 10 days after returning from Colombia was found to have one aluminum foil packet in his pylorus and a ruptured finger cot in his cecum. 18 The risk of lethal toxicity varies with the body packing technique. For example, body stuffers are more likely to ingest leaky packages, and so they are at greater risk of toxicity. Condoms, balloons, and finger cots are susceptible to rupture, but since they are made of semipermeable membranes, they do not have to break for cocaine to leach out. 31 Some packets are not visible on abdominal radiographs. 31 Most of these patients are apprehended by customs officials at international airports and transferred to a hospital, but usually only after they develop complications.
Typically, body packers swallow numerous bags, each containing 3 to 6 g of cocaine. As many as 147 packets totaling 460 g have been described in one report, 18 as well as 175 packets containing 5 to 7 g each 31 and as many as 182 packets. 17 
